Fig. S1
Refined XRD profiles of (a) x=0.025, (b) x=0.05, (c) x=0.10, (d) x=0.15 samples at 25 °C .
The structure of x = 0.025 can be approximated by mixed dual phase of triclinic distorted perovskite and distortionless cubic perovskite, but presence of superstructure-related peaks is obvious. One of the possible super-structural approximations is P2 2√2×2√2×1 supercell, however, reliable refinement of all atomic coordinates was not possible. For samples x = 0.05-0.15, a high goodness of fit with cubic perovskite structure was obtained. Table   S5 ). The asymmetric broad nature of Ba 3d spectra suggests that each of the spin-orbit peaks can be deconvoluted into more than one peak, and two couples centered at 779. (6 For sample x=0.025, there is a sudden weight loss in the middle temperature range of cooling curves, which reversibly occurs in the following thermal cycles. The start temperature of the abnormal weight loss in first cooling process corresponds well to the phase transition temperature from cubic to triclinic structure (Fig. 3a) and the fully stabilized samples x=0.05 and 0.15 with cubic structure do not show this phenomenon. 
